A histogram shows the distribution of the correlation coefficient between the differential expression in the founders and the eigenvector score from the Hi-C in the genomic region that contained them. The analysis shows an intersection of regions that switch from A to B compartment or vice versa and genes that are significantly differentially expressed. 
Supplemental Experimental Procedures

Mice
We used a 'reprogrammable mouse' line containing a doxycycline-inducible OSKM cassette, the reverse tetracycline transactivator (rtTA), and an Oct4-GFP reporter transgene (Boiani et al., 2002) as described (Di Stefano et al., 2014) . Mice were housed in standard cages under 12 hour light-dark cycles and fed ad libitum with a standard chow diet. All experiments were approved by the Ethics Committee of the Barcelona Biomedical Research Park (PRBB) and performed according to Spanish and European legislation.
Cell cultures
ESCs and iPSCs were cultured on Mitomycin-C treated MEFs in KO-DMEM (Invitrogen) supplemented with 1% nonessential amino acids (Invitrogen), 0.1 mM β-mercaptoethanol (Invitrogen), 1,000 U/ml LIF (Millipore) and 15% fetal bovine serum (FBS, Invitrogen) (ESC medium). Naïve ESCs were cultured in serum-free N2B27 medium on gelatin-coated dishes. N2B27 medium (500ml) was generated by inclusion of the following: 240ml DMEM/F12 (Invitrogen), 240ml Neurobasal (Invitrogen), 5ml N2 supplement (Invitrogen), 10ml B27 supplement (Invitrogen), 1,000 U/ml LIF (Millipore), 1% nonessential amino acids (Invitrogen), 0.1mM β-mercaptoethanol (Invitrogen), and the small molecules PD0325901 (Stemgent, 1μM) and CHIR (Stemgent, 3μM). CD19 + pre-B cells and Mac1 + macrophages were isolated from bone marrow with monoclonal antibodies to CD19 and Mac-1 (BD Pharmingen) respectively, using MACS sorting (Miltenyi Biotech). Pre-B cells were grown in RPMI medium with 10% FBS and 10ng/ml IL-7 (Peprotech); macrophages in DMEM with 10% FBS and 10ng/ml each of CSF1 and IL-3 (Peprotech). MEFs were established from day 13.5 mouse embryos and cultured in DMEM containing 10% FBS. NSC were isolated and cultured as previously described (Di Stefano et al., 2009 ). All media were supplemented with L-glutamine and penicillin/streptomycin (GIBCO).
Reprogramming
Reprogramming experiments with pre-B cells were performed as previously described (Di Stefano et al., 2014) ; with MEFs, macrophages and NSCs were conducted by plating 100.000 cells/well on gelatinized plates seeded with irradiated MEFs, using ESC medium supplemented with 2 µg/ml of doxycycline. For the isolation of iPSC lines, doxycycline was washed out after 15 days of reprogramming and colonies with ESC-like morphology were picked at 20 days before further passaging. iPSC lines were expanded for an additional 9 days (3 passages) to obtain P3 iPS cell lines or for 20 passages to obtain P20 iPS cell lines.
Immunofluorescence assays
The cells were fixed with 4% paraformaldehyde, blocked with 5% of goat serum solution in PBS and incubated with primary antibodies overnight at 4°C. On the next day, the cells were exposed to secondary antibodies (all Alexa Fluor from Invitrogen) at RT for one hour. The primary antibodies used were Nanog (Calbiochem, SC1000) and SSEA-1 (Santa Cruz, SC-21702). Nuclear staining was performed with DAPI (Invitrogen).
Flow cytometry
For FACS analysis of the pluripotency markers Oct4, Sox2, and SSEA-1, P3 iPSCs and naïve ESCs were fixed and stained using the Multicolor Flow Cytometry kit (R&D Systems, Minneapolis, MN), according to the manufacturer instructions. Live staining of the P3 iPSCs and naïve ESCs with the Stem Cell CDy1 Dye (Active Motif) was performed by incubating the cells with the CDy1 Dye for 1 hour at 37C, followed by washout of the dye and FACS analysis. For Oct4GFP expression, iPSCs were resuspended in PBS and analyzed by FACS. Cells were analyzed with an LSR Fortessa FACS machine (BD Biosciences) using Diva v6.1.2 (BD Biosciences) and FlowJo software v10 (TreeStar).
Chimeric mice
For the chimera formation assay, 10 to 15 iPS cells (Agouti color coat) were injected into 3.5dpc blastocysts of C57BL/6J mice (black coat color) and transferred into pseudo-pregnant CD1 females. Chimerism of the transplanted offspring was assessed by the presence of agouti coat color derived from the iPS cells.
Differentiation of iPSCs
Embryoid bodies were derived by plating iPSCs at a concentration of 1.3x10 6 cells/ml in bacterial grade dishes in ES medium without LIF. After 6 days in culture they were harvested for total RNA extraction.
Expression analysis
To remove the feeder cells, iPS cells were cultured on gelatinized plates for 2 passages before RNA extraction. RNA was isolated with the miRNeasy mini kit (Qiagen), eluted with RNase-free water and quantified by Nanodrop. cDNA was produced with the High Capacity RNA-to-cDNA kit (Applied Biosystem). RNA samples with a RIN greater than 9 were analyzed by expression arrays. 500ng of total RNA per sample were labeled using Agilent's QuickAmp labeling kit and hybridized to Agilent 8X60K expression arrays. RT-qPCR reactions were set up in triplicate with the SYBR Green QPCR Master Mix (Applied Biosystem), using primers listed in Supplementary Table 2. Reactions were run on an AB7900HT PCR machine with 40 cycles of 30s at 95 °C, 30s at 58 °C and 30s at 72 °C. Raw array data was processed using limma (Ritchie et al., 2015) . We perform "normexp" background correction with an offset of 16. We normalize between arrays using quantile normalization. To identify differently expressed genes we create a contrast matrix in which all pairwise comparisons are made. For each probe an empirical Bayes moderated t-statistic test is performed. An FDR correction is applied to the nominal p-values. All statistical analyses were performed in R. (R Core Team (2013) . R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. http://www.R-project.org/.)
ChIPseq analysis
ChIP experiments were performed as described previously (van Oevelen et al., 2008) using an antibody against H3K27ac (ab4729, Abcam) and CTCF (Millipore, . DNA libraries were prepared using Illumina's reagents and instructions. All libraries were sequenced on the Hiseq2000 sequencer. Mapping of the raw fastq files was performed with bwa aln to the mm9 genome. Peak calling was performed with macs v. 1.4.2. (Zhang et al., 2008) . Coverage scores for the creation of heatmaps were calculated with the compEpiTools package in R. To determine tissue-specific peaks in the founder tissues we calculated the coverage 600bp surrounding (300bp +/-) the summit of the peaks for a given tissue. We required that the coverage score was above 1 for the tissue of interest and below 1 for the three other tissues.
Differential peak calling
For the differential CTCF peaks between iPS lines we made use of THOR (Allhoff et al., 2014) , which allows differential peak calling using replicate experiments using standard settings. After differential peak calling we performed a stringent selection of regions that were differentially bound. We selected regions that had a p-value below 10e-30 and had a fold change of at least 3.
Hi-C template generation & mapping
pre-B cells, MEF, NSC, iPSC and E14 ESC were cross-linked and further processed as DpnII 3C template as previously described (Splinter et al., 2012) . Hi-C libraries from macrophages were incubated at 65°C during the lysis and subsequent SDS step to inactivate nucleases present in lysates from these cells. Ligation of crosslinked DNA fragments was performed without incorporating biotin, as described previously (Sexton et al., 2012) . Libraries for paired-end sequencing were generated from sonicated, ~500-800bp size selected, 3C templates using the TruSeq DNA LT Sample Prep Kit (Illumina). Sequencing of the Hi-C libraries was performed on an Illumina HiSeq 2000. ESC Hi-C data used for the visual inspection of super enhancer loci were obtained from (Geeven et al., 2015) .
Paired-end FASTQ files are mapped independently to the mouse genome (mm9) using bwa mem. Reads mapping to repetitive regions in the genome are filtered from the dataset. The resulting files are further filtered and deduplicated using HiCUP (http://www.bioinformatics.babraham.ac.uk/projects/hicup/). Reads that are within 1kb of each other are filtered from the dataset as they likely represent uncut genomic fragments. Reads mapped to the X chromosome were excluded in all analyses.
Eigenvector analysis
To segment the genome into A and B compartments we use the method described by Lieberman-Aiden et al. (Lieberman-Aiden et al., 2009 ). We divided the chromosomes into bins of 300kb and created contact frequency matrices for every chromosome. Next we performed vanilla coverage normalization (Rao et al., 2014) on the contact matrix. To this end we calculate a vector V c representing the total intrachromosomal coverage for every 300kb window. A normalization matrix M norm is calculated by taking the outer product of V c . A normalized contact matrix is calculated by dividing the raw contact matrix by the square root of M norm . The normalized contact matrix is transformed to an observed/expected matrix, which is used to calculate a spearman rank correlation matrix. The first eigenvector of the correlation matrix is used as the A/B segmentation.
Domain segmentation
To segment the genome into topologically associating domains (TADs) we used the R package HiCseg (Levy-Leduc et al., 2014) . The software package requires a contact matrix as input. To this end we the combined the data for all the early iPS cell lines into an early dataset. The tag positions were transferred into fragment space. We binned the fragments into windows of 50 fragments, corresponding to a median genomic size of 20kb and calculated a fragment window matrix and performed vanilla coverage normalization (see above). The resulting matrix was used as input for the HiCseg algorithm.
Domain score
Given the TADs identified in the domain segmentation, we calculate an intradomain contact score (simplified to domain score). The domains score is the ratio of the number of contacts that occur between regions within the same TAD (intraTAD contacts) over the total number of intrachromosomal contacts for a TAD (intraTAD + interTAD). To identify TADs that have a differential domain score we used the bioconductor package limma (Ritchie et al., 2015) . We perform quantile normalization (using the normalizeQuantiles function in the limma package) on the domain scores. To identify TADs with a differential domain score between the iPS lines we create a contrast matrix in which all pairwise comparisons are made. For each TAD an empirical Bayes moderated t-statistic test is performed. Nominal pvalues are corrected using the FDR method. TADs with an FDR value < 0.05 were selected for subsequent analysis.
Loop calling
For the loop calling we initially follow a similar procedure as for the domain segmentation, i.e. mapping Hi-C tags to fragments and creating a coverage normalized contact frequency matrix in fragment space. For the contact matrix we use overlapping windows with a size of 50 fragments and a step size of 5 fragments. The resulting matrix is used as the input for the looping calling procedure.
A chromatin loop in a 4C or Hi-C experiment is appreciated as an increase in signal over the background. For these data the background is not distributed randomly, rather it follows a monotonically decreasing pattern, which is a function of the distance to the site of interest. To identify chromatin loops we explicitly model this background distribution by performing monotonic regression on the columns of the contact matrix. For this we use the R package isotone (Mair, 2009) . We use the gpava function with the solver weighted.fractile to calculate the background distribution. Values that reach above a certain threshold value over the background and with a minimal amount of reads are selected as loops. Loops represent a combination of two windows in the genome, effectively forming a rectangle. Due to the nature of the input matrix and the fact that loops can span multiple windows, we often find overlapping rectangles for a single loop. We collapse overlapping rectangles and the select the rectangle with the highest coverage as the chromatin loop.
Loops were called in every founder tissue separately and in a combined dataset containing all early iPS datasets. To call tissue specific loops in a given founder tissue we first identified the loops in the selected founder dataset. Next we calculated the coverage for all the founders over the loops called in the selected founder. Coverage scores were normalized to total amount of valid ditags per experiment. Tissue specific loops were loops that have at least a 2-fold higher coverage in the selected tissue compared to the other tissue. The procedure for the iPS specific loops is similar, except that the coverage of the iPS loops has to be 2-fold higher compared to all founder tissues.
Contact frequency plots
To visualize the interaction between loci we create 2D heatmaps that show the contact frequency along a color scale. For the heatmap we generate a windowed interaction matrix with the pairwise coverage between genomic windows of 20kb within a given region. We use a sliding window approach with a step size of 2kb. The contact matrix is normalized using vanilla coverage (VC) normalization (see above). The VC normalization matrix is divided by the median, so that the scale of the resulting normalized contact matrix is preserved. Because different Hi-C experiments had different numbers of reads we needed to scale them in order to directly compare them in our visualizations of chromatin loops. Our scaling method is similar to the calculation of the RPKM score in RNAseq experiments (Mortazavi et al., 2008) . We scale our dataset to 1 million intrachromosomal contacts per 100 Mb of sequence.
Meta-loop analysis
In order to study the distribution of Hi-C tags around a set of loops we performed created a meta-loop. In essence, this is a 2D variation of a meta-gene analysis, commonly performed for ChIPseq data. In the meta-loop analysis we align Hi-C tags on a set of loops. Because these are of varying size we scale the loops to have the same size. In addition to the loop itself we also analyse 50% of the genome upstream of the loop and 50% of the genome downstream of the loop. The genomic regions that interact in the loop are used as anchor points for the alignment. A frequency matrix is subsequently created in which the tag frequency in the loop regions and the flanking regions is stored. The frequency matrix is represented as a heatmap.
Alignment of Hi-C data to ChIP peaks (PE-SCAn)
Intrachromosomal Hi-C captures located more than 5MB of each other were aligned to ChIP data as previously described (de Wit et al., 2013) . Briefly, one of the paired Hi-C reads was aligned to the ChIP data. Only reads that mapped within 500 kb up-or downstream of the ChIP peaks were selected for further analysis. Of this reduced set the corresponding read was also aligned to the ChIP peaks within 500 kb, resulting in a set of two distances (dx, dy) to all the Hi-C di-tags that are found within 500 kb of these peaks, for every intrachromosomal pair of ChIP peak. From the distribution of dx and dy a frequency matrix was calculated with a bin size of 50 kb. To calculate whether the binding sites of a given factor show preferential spatial contacts anenrichment score was calculated over a randomized data set. The randomized data set is calculated by aligning the Hi-C data to a circularly permuted ChIPseq data set, that is, the ChIP peaks are linearly shifted 10 Mb along the chromosome.
Data sources
H3K27ac data BMDM, H3K27ac data MEF from ENCODE (Yue et al., 2014) , gene annotation from GENCODE (Harrow et al., 2012) , H3K27ac data pre-B cells from (Lane et al., 2014) , H3K27ac data NSC from (Creyghton et al., 2010) , Sox2 data NPC and ESC from (Lodato et al., 2013) , Pu.1 B cells from (Heinz et al., 2010) , Oct4 data ESC from (Marson et al., 2008) . LAD data from (Peric-Hupkes et al., 2010) . CTCF data NPC (Phillips-Cremins et al., 2013) , CTCF data MEF (Tedeschi et al., 2013) , CTCF data macrophages (Daniel et al., 2014) , CTCF data pre-B cells (Ribeiro de Almeida et al., 2011) .
